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DETAILED ACTION 
Claim Objections 

1 . Claims 17 and 22 are objected to because of the following informalities: 

Claim 17 recites "at least one an add wavelength" (sic) in line 8 of the claim. Examiner 
respectfully suggests that Applicants remove the word "an" from this phrase for grammatical 
reasons. 

Examiner also respectfully suggests that Applicants add the word "to" before the phrase 
"select and recombine" in line 2 of claim 22 for grammatical reasons. 
Appropriate correction is required. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

3. Claims 1-7, 9-16, 18, 21, and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Shirasaki (US 5,999,320 A) in view of Kessler et al. (US 6,434,291 Bl). 

Regarding claim 1, Shirasaki discloses a system (Figure 14) comprising: 
a processor (including wavelength splitter 148 and lens 160; the wavelength splitter is 
also shown in detail as element 76 in Figures 6 and 7) to process at least one collimated input 
beam to produce multiple time-delayed output beams, the input beam comprising at least one 
frequency, the multiple time-delayed output beams being mutually phase-shifted as a function of 
the at least one frequency of the input beam and being spatially distributed, whereby the at least 
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one input beam is channelized into constituent frequencies (column 5, lines 35-67; column 6, 
lines 1-25; column 7, lines 11-19; column 12 5 lines 31-64). 

Shirasaki does not specifically further disclose a subsystem to drop or add at least one 
wavelength. 

However, Kessler et al. teach a system related to the one disclosed by Shirasaki including 
an input beam (from fiber 110) channelized into spatially distributed constituent frequencies 
(Figure 1; column 4, lines 39-47). Kessler et al. further teach a subsystem (including spatial light 
modulator 150) to drop at least one wavelength from the at least one collimated input beam or to 
add at least one wavelength to the collimated input beam after the at least one input beam has 
been channelized (column 4, lines 52-55). It would have been obvious to a person of ordinary 
skill in the art to include the subsystem with various structures as taught by Kessler et al. in the 
system disclosed by Shirasaki in order to add and drop wavelengths in the optical 
communications system and thereby direct various signals to and from their respective users. 
One in the art would have been particularly motivated to combine the particular subsystem 
taught by Kessler et al. in order to implement adding and dropping of signals quickly and 
efficiently completely within the optical domain. 

Regarding claim 4 in particular, Kessler et al. further teach that the subsystem comprises 
a port (such as the input/output port to which fiber 1 10 is connected in Figure 2, or ports 
connected to fibers 110 and 390 at either end of the embodiment shown in Figure 3) where light 
is selectively passed or reflected (each element in spatial light modulator 150 selectively passes 
or reflects light; column 5, lines 22-25). 
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Regarding claim 6 in particular, Kessler et al. further teach a fiber 390 in Figure 3 
coupled to a target wavelength passed through the port; and 

an optical device (such as a circulator) coupled to the fiber to receive the target 
wavelength passed through the port and to pass the target wavelength on another fiber optic path 
(Kessler et al. specifically teach that a circulator may be connected to fiber 390, although one is 
not explicitly in the figure; column 6, lines 22-24). 

Regarding claim 5 in particular, Kessler et al. further teach a mirror having at least one 
hole located at a same spatial location as a spatial location corresponding to a target wavelength 
to be dropped. The spatial light modulator they teach may be considered a mirror having holes, 
whereby the reflective individual SLM elements form a mirror while the transmissive individual 
elements are holes (column 5, lines 22-25). 

Regarding claim 9 in particular, Kessler et al. further teach that the subsystem may 
comprise a micro-electromechanical system having a plurality of micro-mirrors each positioned 
at a spatial location corresponding to a spatial location of the channelized input beam. Examiner 
notes that Kessler et al. teach that the spatial light modulator 150 may comprise individual mirror 
elements corresponding to spatial locations of the channelized beam (column 5, lines 22-34) and 
also teach that the system may include additional micro-mirrors 470 (Figure 4; column 6, lines 
34-45). 

Regarding claim 10 in particular, Kessler et al. further teach that at least one of the micro- 
mirrors is canted at an angle to reflect at least one target wavelength to an optical device (such as 
lens 480). 
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Regarding claim 1 1 in particular, Kessler et al. further teach that an optical signal to be 
added is coupled to the target wavelength at the optical device (as an incoming signal through a 
fiber 270 and lens 480; column 6, lines 43-45). Examiner notes that the term "optical device," as 
recited in claims 10 and 1 1 without further details, may refer to a variety of elements in the 
optical art. Since claims 10 and 1 1 do not depend on claim 6, the "optical device" as discussed 
with regard to claims 10 and 1 1 does not necessarily have to be the same element as discussed 
above with respect to claim 6. 

Regarding claims 4-6 and 9-11, again, it would have been obvious to a person of ordinary 
skill in the art to include the subsystem with various structures as taught by Kessler et al. in the 
system disclosed by Shirasaki in order to add and drop wavelengths in the optical 
communications system and thereby direct various signals to and from their respective users. 
One in the art would have been particularly motivated to combine the particular subsystem 
taught by Kessler et al. in order to implement adding and dropping of signals quickly and 
efficiently completely within the optical domain. 1 

Regarding claim 2, Shirasaki further discloses that the processor comprises: 

a first reflective surface 152 (on wavelength splitter 148 in Figure 14), and a second 
reflective surface 154, the second reflective surface having a reflectivity of less than 100% 
(column 12, lines 50-51), the first reflective surface and the second reflective surface being in 

o 

spaced relationship, 

whereby at least a portion of a beam directed toward the second surface is reflected 
multiple times between the first and second surfaces, thereby producing multiple time-delayed 
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output beams exiting the second surface (see Figures 7-9; column 5, lines 59-67; column 6, lines 
1-67; column 7, lines 1-19). 

Regarding claim 3, Shirasaki discloses an optical system (lens 160) to operate on the 
multiple time-delayed output beams exiting the second surface 154 to channelize the at least one 
input beam into constituent frequencies (such as beams 158a-c shown in Figure 14; column 12, 
lines 55-63). 

Regarding claim 7, Shiragaki in view Kessler et al. describe a system as discussed above 
with regard to claims 1 and 4. Shiragaki further discloses a detector 1 18 to receive a target 
wavelength to convert the target wavelength to an electronic signal (Figure 11; column 1 1, lines 
5-7). 

Regarding claim 12, as similarly discussed above with regard to claim 1, Shirasaki 
disclose a method (Figure 14) comprising: 

providing at least one collimated input beam (via collimating lens 142, for example), the 
at least one input beam comprising at least one frequency; 

processing the at least one input beam to produce multiple time-delayed output beams 
mutually phase-shifted as a function of the at least one frequency of the input beam and being 
spatially distributed, whereby the at least one input beam is channelized into constituent 
frequencies (using wavelength selector 148 and lens 160; column 5, lines 35-67; column 6, lines 
1-25; column 7, lines 11-19; column 12, lines 31-64). 

Shirasaki do not specifically disclose adding or dropping at least one wavelength. 

However, Kessler et al. teach a system related to the one disclosed by Shirasaki including 
an input beam (from fiber 110) channelized into spatially distributed constituent frequencies 
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(Figure 1; column 4, lines 39-47). Kessler et al. further teach a subsystem (including spatial light 
modulator 150) to drop at least one wavelength from the at least one collimated input beam or to 
add at least one wavelength to the collimated input beam after the at least one input beam has 
been channelized (column 4, lines 52-55). Again, it would have been obvious to a person of 
ordinary skill in the art to include the subsystem with various structures as taught by Kessler et 
al. in the system disclosed by Shirasaki in order to add and drop wavelengths in the optical 
communications system and thereby direct various signals to and from their respective users. 
One in the art would have been particularly motivated to combine the particular subsystem 
taught by Kessler et al. in order to implement adding and dropping of signals quickly and 
efficiently completely within the optical domain. 

Regarding claim 13, Shirasaki discloses providing a first reflective surface 152, providing 
a second reflective surface 154, the second reflective surface having a reflectivity of less than 
100% (column 12, lines 50-51), and positioning the first reflective surface and the second 
reflective surface so that at least a portion of a beam directed toward the second surface is 
reflected multiple times between the first and second surfaces, thereby producing multiple time- 
delayed output beams exiting the second surface (see Figures 7-9; column 5, lines 59-67; column 
6, lines 1-67; column 7, lines 1-19). 

Regarding claim 14, Shirasaki discloses operating (using lens 160) on the multiple time- 
delayed output beams exiting the second surface 154 to channelize the at least one input beam 
into constituent frequencies (such as beams 158a-c shown in Figure 14; column 12, lines 55-63). 

Regarding claims 15 and 16 in particular, Kessler et al. further teach that the dropping 
comprises: 
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providing a port (such as the port to which fiber 390 is coupled in Figure 3) where light is 
selectively passed or reflected, wherein separated wavelengths from the input beams pass 
through the port; 

collecting each* wavelength passing through the port by a coupled fiber 390; and 

passing the collected wavelengths through a combining/separating device comprising a 
circulator for separating or combining a bi-directionally propagating light beam into separate 
unidirectionally propagating light beams (a circulator is not explicitly shown in Figure 3, but 
Kessler et al. teach one may be coupled to fiber 1 10 or 390; column 6, lines 21-24). 

Although Kessler et al. do not explicitly teach a drop fiber attached to this circulator, it 
would have been obvious to a person of ordinary skill in the art to continue to pass the dropped 
wavelengths from the circulator to a fiber simply in order to continue to transmit the wavelengths 
further in the system. It would have been obvious to a person of ordinary skill in the art to 
include the subsystem with various structures as suggested by Kessler et al. in the system 
disclosed by Shirasaki in order to drop wavelengths in the optical communications system and 
thereby direct various signals to respective users. 

Regarding claim 18, Kessler et al. further teach that the dropping (as shown in Figure 3, 
for example) comprises: 

providing a first port (the port to which fiber 1 10 is coupled in Figure 3) where light is 
selectively passed or reflected (using the spatial light modulator elements 150), wherein 
separated wavelengths from the input beams pass through the first 'port; 

passing the wavelengths which do not pass through the first port to a second port (the port 
to which fiber 390 is coupled); and 
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passing the each wavelength which passes through the first port to a drop fiber (i.e., fiber 

110). 

Regarding claim 21, Kessler et al. further teach that the dropping (as shown in Figure 3, 
for example) comprises: 

providing a linear array of micro-mirrors 150, each positioned at a spatial location 
corresponding to a spatial location of the channelized input beam; 

receiving, at the plurality of micro-mirrors, all channelized input beams; and 

rotating the micro-mirror corresponding to the targeted wavelength to be dropped to 
reflect the targeted wavelength to an optical system (such as a circulator not explicitly shown in 
Figure 3, but Kessler et al. teach one may be coupled to fiber 1 10 or 390; column 6, lines 21-24). 

Although Kessler et al. do not explicitly teach a drop fiber attached to this circulator, it 
would have been obvious to a person of ordinary skill in the art to continue to pass the dropped 
wavelengths from the circulator to a fiber simply in order to continue to transmit the wavelengths 
further in the system. 

Examiner notes that Kessler et al. teach that the spatial light modulator 150 may comprise 
individual mirror elements corresponding to spatial locations of the channelized beam (column 5, 
lines 22-34) and also teach that the system may include additional micro-mirrors 470 (Figure 4; 
column 6, lines 34-45). 

Regarding both claims 18 and 21, again, it would have been obvious to a person of 
ordinary skill in the art to include the subsystem with various structures as suggested by Kessler 
et al. in the system disclosed by Shirasaki in order to drop wavelengths in the optical 
communications system and thereby direct various signals to respective users. 
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Regarding claim 22, as similarly discussed above with regard to claim 1, Shirasaki 
discloses a system (Figure 14) comprising a demultiplexing/multiplexing subsystem (including 
wavelength splitter 148 and lens 160) to select and recombine an appropriate wavelength 
wherein the demultiplexing/multiplexing subsystem channelizes a plurality of discrete input 
beams into their constituent frequency components at independent spatial locations without using 
gratings or filters (column 5, lines 35-67; column 6, lines 1-25; column 7, lines 11-19; column 
12, lines 31-64). 

Shirasaki does not specifically disclose that the system further includes an add/drop 
apparatus, but as already discussed, Kessler et al. teach a related system including means for 
channelizing a plurality of discrete input beams into their constituent frequency components at 
independent spatial locations. Kessler et al. further teach an add/drop apparatus (including spatial 
light modulator 150) to route the wavelength to a desired optical fiber output (column 4, lines 
52-55), wherein the add/drop apparatus can add or drop multiple wavelengths from multiple 
channels with separations between 50 MHz and 25 GHz (column 5, lines 7-55) without using 
gratings or filters (although Kessler et al. refer to gratings in other parts of their system, the 
add/drop apparatus they teach, spatial light modulator 150, may comprise mirrors or other 
embodiments that do not use gratings or filters; column 5, lines 22-34). 

It would have been obvious to a person of ordinary skill in the art to include the 
subsystem with various structures as taught by Kessler et al. in the system disclosed by Shirasaki 
in order to add and drop wavelengths in the optical communications system and thereby direct 
various signals to and from their respective users. One in the art would have been particularly 



Application/Control Number: 10/051,334 Page 1 1 

Art Unit: 2633 

motivated to combine the particular subsystem taught by Kessler et al. in order to implement 
adding and dropping of signals quickly and efficiently completely within the optical domain. 
4. Claims 8, 17, 19, and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shirasaki in view of Kessler et al. as applied to claims 6 or 12 respectively above, and further in 
view of Taga et al. (US 5,822,095 A). 

Regarding claim 8, Shirasaki in view of Kessler et al. describe a system as discussed 
above with regard to claims 1, 4, and 6. Kessler et al. teaches that an optical device such as a 
circulator may be connected to the fiber 390 in Figure 3 (column 6, lines 21-24), but neither 
Shirasaki in view of Kessler et al. specifically suggest an optical signal to be added coupled to a 
target wavelength at this optical device. 

However, Taga et al. teach a system (Figure 3) related to the one described by Shirasaki 
in view of Kessler et al including means (element 4) for passing or dropping wavelengths from a 
multiplexed signal by selectively reflecting them and an optical device comprising a circulator 8 
through which a dropped target wavelength passes (to fiber 6). Taga et al. further teach that an 
optical signal to be added is coupled to a target wavelength at the optical device (from fiber 7) 
and the coupled wavelength passes back through the system and eventually output on an optical 
fiber (fiber 2; column 3, lines 46-67; column 4, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art to furtherinclude the 
circulator as taught by Taga et al. to the system suggested by Shirasaki in view of Kessler et al. 
in order to provide a way to add wavelengths to replace the dropped ones and thereby continue to 
use those wavelengths to transmit data in the communications system. Shirasaki in view of 
Kessler et al. already suggest providing adding functions and including circulators in general. 
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Regarding claims 17, 19, and 20, Shirasaki in view of Kessler et al. describe a method as 
discussed above with regard to claim 12 including adding and dropping wavelengths. 
Regarding claim 17, Kessler et al. further teach that the adding comprises: 
providing a port (such as the port to which fiber 390 is coupled in Figure 3) where light is 
selectively passed or reflected, wherein separated wavelengths from the input beams pass 
through the port; 

collecting each wavelength passing through the port by a coupled fiber 390; 

passing the collected wavelengths through a combining/separating device for separating 
or combining a bi-directionally propagating light beam into separate unidirectionally propagating 
light beams (a circulator is not explicitly shown in Figure 3, but Kessler et al. teach one may be 
coupled to fiber 390; column 6, lines 21-24). 

Kessler et al. do not specifically teach that added wavelengths may be coupled to the 
combining/separating device. 

However, Taga et al. teach a method (Figure 3) related to the one described by Shirasaki 
in view of Kessler et al including passing or dropping wavelengths from a multiplexed signal by 
selectively reflecting them and passing wavelengths through a combining/separating device 
(circulator 8). Taga et al. further teach coupling at least one added wavelength (from fiber 7) at 
the combining/separating device, wherein the coupled wavelength passes back through the 
system and eventually output on an optical fiber (fiber 2; column 3, lines 46-67; column 4, lines 
1-15). 

It would have been obvious to a person of ordinary skill in the art to further include 
adding wavelengths by coupling them to a combining/separating device as taught by Taga et al. 
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to the system suggested by Shirasaki in view of Kessler et al. in order to provide a way to add 
wavelengths to replace the dropped ones and thereby continue to use those wavelengths to 
transmit data in the communications system. Shirasaki in view of Kessler et al. already suggest 
providing adding functions and including circulators in general. 

Regarding claim 19, Kessler et al. further teach that the adding comprises: 

providing a first port (such as the port to which fiber 390 is coupled in Figure 3) where 
light is selectively passed or reflected, wherein separated wavelengths from the input beams pass 
through the first port; and 

reflecting all wavelengths not passed through the first port to a second port (the port to 
which fiber 1 10 is coupled in Figure 3) where light is selectively passed or reflected. 

Kessler et al. do not specifically teach receiving added signals at the second port. 

However, Taga et al. teach a method (Figure 3) related to the one described by Shirasaki 
in view of Kessler et al including passing or dropping wavelengths from a multiplexed signal by 
selectively reflecting them. Taga et al. further teach receiving an added signal (i.e., XI from fiber 
7 in Figure 3) and combining it to one of the wavelengths that has not been passed (column 3, 
lines 46-67; column 4, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art to further include 
adding wavelengths as taught by Taga et al. to the system suggested by Shirasaki in view of 
Kessler et al. in order to provide a way to add wavelengths to replace the dropped ones and 
thereby continue to use those wavelengths to transmit data in the communications system. 
Shirasaki in view of Kessler et al. already suggest providing adding functions and including 
circulators in general. 
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Regarding claim 20, Kessler et al. teach that the adding comprises: 

providing a linear array of micro-mirrors 150, each positioned at a spatial location 
corresponding to a spatial location of the channelized input beam; 

receiving, at the plurality of micro-mirrors, all channelized input beams; 

rotating the micro-mirror corresponding to the targeted wavelength to reflect the targeted 
wavelength to an optical system (such as a circulator not explicitly shown in Figure 3, but 
Kessler et al. teach one may be coupled to fiber 1 10 or 390; column 6, lines 21-24). 

Examiner notes that Kessler et al. teach that the spatial light modulator 150 may comprise 
individual mirror elements corresponding to spatial locations of the channelized beam (column 5, 
lines 22-34) and also teach that the system may include additional micro-mirrors 470 (Figure 4; 
column 6, lines 34-45). 

Again, Kessler et al. do not specifically teach coupling an added wavelength to the 
optical system. However, Taga et al. teach a method (Figure 3) related to the one described by 
Shirasaki in view of Kessler et al including passing or dropping wavelengths from a multiplexed 
signal by selectively reflecting them. Taga et al. further teach coupling at least one added 
wavelength (from fiber 7) at an optical system comprising a circulator, wherein the coupled 
wavelength passes back through the system and eventually output on an optical fiber (fiber 2; 
column 3, lines 46-67; column 4, lines 1-15). 

It would have been obvious to a person of ordinary skill in the art to further include 
adding wavelengths by coupling them to optical system as taught by Taga et al. to the system 
suggested by Shirasaki in view of Kessler et al. in order to provide a way to add wavelengths to 
replace the dropped ones and thereby continue to use those wavelengths to transmit data in the 
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communications system. Shirasaki in view of Kessler et al. already suggest providing adding 
functions and including circulators in general. 
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